<19)B*B*ftft (J P) 02) & H & (A) 



^¥9 - 87097 

(43)&I1B ¥fiR9*P(1997)3)|31B 



(51)IntCl. 6 
C3 0B 29/54 
29/06 

// C 2 3 C 14/12 



F I 

C 3 0 B 29/54 
29/06 
C 2 3 C 14/12 



B 



&£it# «*3S©»3 OL (i3l) 



(21) H1SS^ 

(22) tfJS5B 



»HT7 - 238810 
¥^7^(1995) 9 H18B 



tom&tm&mirmmmiQ 1995^3 ji^b- 3 

E31B ItEBffiAlSfflWa^PBM© ri995¥ WlS7 



(71) (USA 000000941 

*KJ&*&TftlbK'p£a3TI2#4*t 

(72) aw m k 

C7Z>3»» »* SrtS 

ft«Jft»Pm^*K«MBr 6 -31 -17HW 

a 

C73JIW* « «# 

*Rlfr|SJ««PKX©« 4 -17-29 

(74)«sa #a± m& ^± wi« 



(54) DH!o«W *7?lt|MttRtm 

(57) [imi 

1 ~ 5 0 0 n m^Tf- FtSfllf ft^fe'flri^r 



1/19/2007, EAST Version: 2.1.0.14 



(2) 



1SRPF9-87097 



1 

i -5 o onmmrf m&mm^bzz^T? 



10 



20 



r*B B * 

[» #JS3 1 ^rf - Yifi t J«.r+ Y-chhmm. i * 

[000 1] 

aito^mwwasf* k'(c*OTtl> i k or* tin- h* 

[0002] 

*-fey k' WW 5f fi^j^: v % L^3t«^H W 

mmm tizmm-rmh v > . * ^^MK&Byi 
««t4*WFttMi!t ^ v ^ k WfflE^^a 

[0003] 

[IMtffPifcLJ: d k-tl-SIH] *mit. ^)?yta 
[0004] 

izX*). i/V^yta k'nmmte&WLUzg.Z 1-50 
0 n mwri- Y&fkW&&l&t&Z k & . 

itfcJf § 1-5 0 0 nm(^T*Y1&mm>b%%>>*. 

[0005] 

[0006] ffie^rf Fii 2fflKU:or s /iStf^r 
f - h«*c J: o tfc^nrc* o r s ;wm<rm 

(SI ) 

W S (n m ) 



k\ 

[0007] fffM^SSk LTtix 'J n y . t-ffc 

[0008] WIH^Tf - KteflSKOWSli 1-500 

»«*WC*0. UTL 4 V\ 500 n 

m J: 0i¥v^(fJ,V^a«*^O«i i WS* { 4^t< < 

zuzimx&mmzmtuf. mmtm 
[ooo93 ojrtma^rf - FisA«it»W)iKBc 

[00 1 03 K298ti£*ffi^4 £ k C i 0 ^Tf- m 

®&mmm&±.izffij8.-tz> z tv?* h . 

[00113 X££t&2:MU HRfcJCS+TiftR. # 

z^otK *m?y<7* Y^mmmtit^z 

[00 1 2 3 Rjg«TOilffiflHi 1 0-'»~l Or" To 
^»^JSi? B fiM^)Sk O 3 jSTff 4 L < tt 1 0 



30 



r 

-io^i o-5To r rtSJg-f*. ISKBSiagO. 5 
^OmmggO/Xrt^^&SoHrKAtlS. 
{i*;ky-fck*fc:f&H*i>. IWfteBaBLTSiHjSa 
mWf 0. 001-lnm/s, ISAtt^^ifC* 4 k 
V^£T#£L<(i0. 001-0. 3nm/sk=5rl> 

[00 133 

#0 . 1 n m/s k&& J: o KJnJRLfc. 
Jg<i2xl 0-«Tor rX'h-oti. i"JayS«<ik< 

[00 1 4 3 #4HWKfcW*Xy ^XtlEJff^fc 
[00 153 



fllfc^-fJpt: 

oTt (01 



z — Ly s (z) 
z — A s n 
G 1 y-P r o 

Bz-G 1 y-G 1 y-G 1 y 

ttzmwm ( f t i r > mg.fr 



( c p s ) ( 2 e (S )) 

55 0 

90 0 

1 50 10 180(1 3. 58) 

40 700(1 3. 58) 

55 1 00(1 5) 



hZto9^7+Y1&&ry#G&WnLt: (02#fig) ^50 [00163 



1/19/2007, EAST Version: 2.1.0.14 



(3) 



#^¥9-87097 



t m # fc . i <o i o £ lx t ktuzxmmr* h 

ffl"C**. k<l£5^Wf-H <G 1 y-Pro)IJyiJ 
[01 ] *WBo-«t LT<05/yay«SJ3J:Vtt» 



SLtK^SiHtlS 1 5 Onm^rt H ( G 1 y 

-pro) mmmt^^h^n- mmmtmizts 

WLtlzBf&ZtltzmZ 1 5 0 nm«Wf H ( G I y 

-pro) twHWiifrfcfc&^rf- H«juimmc« 



10 



[an 




d - 6.51 A 



10 



20 30 
2 & ( K ) 



40 



[02] 



a 

0.1 
div. 



3600 



28 00 2000 

« « ( c m ">) 



c = o#e 

N-H8Eft 




1200 



1/19/2007, EAST Version: 2.1.0.14 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The peptide crystal thin film material which consists of a peptide crystal thin film with a thickness 
of l-500nm formed on the inorganic crystal substrate and this substrate. 

[Claim 2] The peptide crystal thin film material according to claim 1 whose inorganic crystal substrate is 
silicon. 

[Claim 3] The peptide crystal thin film material according to claim 1 or 2 whose peptide is a dipeptide. 



[Translation done.] 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the peptide crystal thin film material which can be used for 
the biotechnology of a bioreactor, a biosensor, etc. thru/or light, the semiconductor technology of the 
photoelectron field, etc. 
[0002] 

[Description of the Prior Art] When using a biomolecule solid-state for the biotechnology of a bioreactor, a 
biosensor, etc. thru/or light, the semiconductor technology of the photoelectron field, etc., it is required to 
form on inorganic crystal substrates, such as silicon, the advanced array condition, i.e., the molecular crystal 
thin film, of the molecule. However, such [ until now ] a biomolecule crystal thin film material did not exist. 

[0003] 

[Problem(s) to be Solved by the Invention] This invention aims at inventing the biomolecule crystal thin 
film material which has an advanced array condition on inorganic crystal substrates, such as silicon. 
[0004] 

[Means for Solving the Problem] By using a vacuum deposition method, a peptide crystal thin film with a 
thickness of l-500nm can be formed on inorganic crystal substrates, such as silicon. That is, this invention 
relates to the peptide crystal thin film material which consists of a peptide crystal thin film with a thickness 
of l-500nm formed on the inorganic crystal substrate and this substrate. 
[0005] 

[Embodiment of the Invention] As for the peptide crystal thin film material of this invention, a peptide 
crystal thin film is formed on an inorganic crystal substrate. 

[0006] Said peptide is the compound which two or more amino acid combined by peptide linkage, and 
especially the number of amino acid residue is not restricted. However, a dipeptide is desirable at the point 
that the crystallinity of the formed peptide thin film is good. 

[0007] Although semi-conductor substrates, such as silicon, gallium arsenide, germanium, and silicon 
carbide, are raised as said inorganic crystal substrate, silicon is desirable at the point of being widely used 
by the technical field of a semi-conductor. 

[0008] The thickness of said peptide crystal thin film is l-500nm. When thickness does not fulfill lnm, 
uniform film formation is difficult, the film carries out island-shape growth, and when thicker than 500nm, 
it is hard coming to give the electronic effect from a substrate. If it furthermore restricts to the un-optical 
purpose, l-200nm is desirable from the point of the electronic interaction of a substrate and the film. 
[0009] The process of said peptide crystal thin film material is explained below. 

[0010] A peptide thin film can be formed on an inorganic crystal substrate by using vacuum evaporation 
technique. 

[001 1] Although a vacuum deposition method means the approach of heating matter, such as a metal and a 
nonmetal, making evaporate or sublimate in a vacuum generally, making condense the steam on other bases, 
and forming a thin film, in order to obtain the peptide crystal thin film material of this invention, it carries 
out on the following conditions. 

[0012] The degree of vacuum under film formation is preferably set as 10-10 - 10-5Torr in respect of 10-10 
- 10-4Torr, and good crystal thin film formation. An evaporation source is put into the crucible which has a 
nozzle with a diameter of about 0.5-20mm. A substrate is installed in an electrode holder etc. A thickness 
gage is supervised, and it heats so that a matter growth rate may serve as 0.001 - 0.3 nm/s preferably in that 
0.001 - 1 nm/s and crystallinity are good. It is not necessary to heat especially a substrate. 
[0013] 

[Example] The organic molecule evaporation source was put into the tungsten crucible which has a nozzle 
with a diameter of 2mm, and the substrate was installed in the electrode holder. The thickness gage of an 
evaporation source was supervised, and the crucible was heated so that a matter growth rate might serve as 
0.1 nm/s. The degree of vacuum under formation was 2xlO-6Torr. Especially the silicon substrate was not 
heated. 



[0014] The X-ray diffraction reinforcement to each molecule thin film was summarized in Table 1. 

[0015] 

(Table 1) 

Thickness (nm) X-ray diffraction reinforcement (cps) (2theta (degree)) z-Lys (z) 55 0 z-Asn 90 0 Gly-Pro 
150 10180 (13.58) 40 700 (13.58) Bz-Gly-Gly-Gly 55 As shown in the 100 (15) table 1, the dipeptide thin 
film of crystallinity was the best (refer to drawing 1 ). Moreover, by that (refer to drawing 2 ) which 
checked existence of the peptide linkage of this film from infrared absorption (FTIR) measurement, it is 
thought that this film is molecular crystal film of a dipeptide. 
[0016] 

[Effect of the Invention] By using vacuum evaporation technique, the molecular crystal thin film of a 
peptide was able to be formed on the silicon crystal substrate. Thus, the peptide crystal thin film material of 
obtained this invention can be used also for growing up other biomolecule crystals on it by making this 
molecular crystal into a buffer layer. Especially a dipeptide (Gly-Pro) can form a good crystal thin film on a 
silicon substrate. Therefore, application of an electronics component is also possible. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the peptide crystal thin film material which can be used for 
the biotechnology of a bioreactor, a biosensor, etc. thru/or light, the semiconductor technology of the 
photoelectron field, etc. 
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PRIOR ART 



[Description of the Prior Art] When using a biomolecule solid-state for the biotechnology of a bioreactor, a 
biosensor, etc. thru/or light, the semiconductor technology of the photoelectron field, etc., it is required to 
form on inorganic crystal substrates, such as silicon, the advanced array condition, i.e., the molecular crystal 
thin film, of the molecule. However, such [ until now ] a biomolecule crystal thin film material did not exist. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] By using vacuum evaporation technique, the molecular crystal thin film of a 
peptide was able to be formed on the silicon crystal substrate. Thus, the peptide crystal thin film material of 
obtained this invention can be used also for growing up other biomolecule crystals on it by making this 
molecular crystal into a buffer layer. Especially a dipeptide (Gly-Pro) can form a good crystal thin film on a 
silicon substrate. Therefore, application of an electronics component is also possible. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] This invention aims at inventing the biomolecule crystal thin 
film material which has an advanced array condition on inorganic crystal substrates, such as silicon. 



MEANS 



[Means for Solving the Problem] By using a vacuum deposition method, a peptide crystal thin film with a 
thickness of l-500nm can be formed on inorganic crystal substrates, such as silicon. That is, this invention 
relates to the peptide crystal thin film material which consists of a peptide crystal thin film with a thickness 
of l-500nm formed on the inorganic crystal substrate and this substrate. 
[0005] 

[Embodiment of the Invention] As for the peptide crystal thin film material of this invention, a peptide 
crystal thin film is formed on an inorganic crystal substrate. 

[0006] Said peptide is the compound which two or more amino acid combined by peptide linkage, and 
especially the number of amino acid residue is not restricted. However, a dipeptide is desirable at the point 
that the crystallinity of the formed peptide thin film is good. 

[0007] Although semi-conductor substrates, such as silicon, gallium arsenide, germanium, and silicon 
carbide, are raised as said inorganic crystal substrate, silicon is desirable at the point of being widely used 
by the technical field of a semi-conductor. 

[0008] The thickness of said peptide crystal thin film is l-500nm. When thickness does not fulfill lnm, 
uniform film formation is difficult, the film carries out island-shape growth, and when thicker than 500nm, 
it is hard coming to give the electronic effect from a substrate. If it furthermore restricts to the un-optical 
purpose, l-200nm is desirable from the point of the electronic interaction of a substrate and the film. 
[0009] The process of said peptide crystal thin film material is explained below. 

[0010] A peptide thin film can be formed on an inorganic crystal substrate by using vacuum evaporation 
technique. 

[001 1] Although a vacuum deposition method means the approach of heating matter, such as a metal and a 
nonmetal, making evaporate or sublimate in a vacuum generally, making condense the steam on other bases, 
and forming a thin film, in order to obtain the peptide crystal thin film material of this invention, it carries 
out on the following conditions. 

[0012] The degree of vacuum under film formation is preferably set as 10-10 - 10-5Torr in respect of 10-10 
- 10-4Torr, and good crystal thin film formation. An evaporation source is put into the crucible which has a 
nozzle with a diameter of about 0.5-20mm. A substrate is installed in an electrode holder etc. A thickness 
gage is supervised, and it heats so that a matter growth rate may serve as 0.001 - 0.3 nm/s preferably in that 
0.001 - 1 nm/s and crystallinity are good. It is not necessary to heat especially a substrate. 
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EXAMPLE 



[Example] The organic molecule evaporation source was put into the tungsten crucible which has a nozzle 
with a diameter of 2mm, and the substrate was installed in the electrode holder. The thickness gage of an 
evaporation source was supervised, and the crucible was heated so that a matter growth rate might serve as 
0.1 nm/s. The degree of vacuum under formation was 2xlO-6Torr. Especially the silicon substrate was not 
heated. 

[0014] The X-ray diffraction reinforcement to each molecule thin film was summarized in Table 1. 

[0015] 

(Table 1) 

Thickness (nm) X-ray diffraction reinforcement (cps) (2theta (degree)) z-Lys (z) 55 0 z-Asn 90 0 Gly-Pro 
150 10180(13.58) 40 700(13.58) Bz-Gly-Gly-Gly 55 As shown in the 100(15) table l,the dipeptide thin 
film of crystallinity was the best (refer to drawing 1 ). Moreover, by that (refer to drawing 2 ) which 
checked existence of the peptide linkage of this film from infrared absorption (FTIR) measurement, it is 
thought that this film is molecular crystal film of a dipeptide. 
[0016] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the X-ray diffraction reinforcement to this dipeptide crystal thin film in 
the peptide crystal thin film material which consists of a dipeptide (Gly-Pro) crystal thin film with a 
thickness of 150nm formed on the silicon substrate as an example of this invention, and this substrate, 
[Drawing 2] It is drawing showing the infrared absorption spectrum of this dipeptide crystal thin film in the 
peptide crystal thin film material which consists of a dipeptide (Gly-Pro) crystal thin film with a thickness 
of 150nm formed on the silicon substrate as an example of this invention, and this substrate. 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 

[Drawin g!] 




2 e ( k ) 




« i — i — — — » 

3600 2800 2000 1200 

* * ( c m- 1 ) 



[Translation done.] 



V 



